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In which X is H, F, CI, Br, I. C^aficyl, CN NO* SOsNH* COOH. OH, CHO. Ci^alkoxy. CHjOH. OFy. SOjCHs. 
S02CIS. or C02C a H2»o wherein a is 1-5, or any synthetically accessible combination thereof of up to 5 
substituents. n is 0-5, R and R* independently are H or C^aJkyl, or any pharmaceutically acceptable salt or 
hydrate thereof, processes for their preparation, pharmaceutical compositions containing them and their use 
in therapy as dopamine-0-hydroxylasfe inhibitors. 
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FIELD OF THE INVENTION 

This Invention relates to novel compounds that inhibit dopamine-hydroxylase. 

BACKGROUND OF THE INVENTION 

L* tf IL CateCh0,amln8 b5 " 0Synthsiic Patfroay. tyrosine is converted in three steps to roreptraohrine (MB 

norepe^nne by ctopamrte.*ftydrc»yla$e (DBH) in tha presence of oxygen and ascetic add. 

/kJT , C3teCh0lamiria acBvrt y decreases blood pressure. Weinshilbeum. Mayo CDn. Prco55, 39 

ZL^l^TT^, ** **** catechobm ^ by acting upon"!*^^^ 

^^ZhJTI^J^^J 0 Pf ° CUdln9 *" hypotensive effect, inhibitors of NE^esis^ 
access «^n*"*ei ^ cardiotonics, and vasodilators. Inhibition of DBH activity can havette add* 
JEST^^S 8 """ 8 - ° A "•** 33 reported by Swrefch et al, "New /^hypertensive Drum" 

20 at al have baen show to reduce or prevent formation of gastric ulcers in rats by Hidaka 

£fc un ^rr ne f! StreSS - •* fay Usdin * Si- Pen™!**, Press. Oxford. 1976. pp. 159-165 and 
by Osumi et aL, Japan J. Pharmacol. 23. 804 »97ay 

Anurnber of DBH inhibitors are known. These generally are divided into two classes, namely metal 
che^ng agents, which bind copper in the. enzyme, and phenethy.alamina araJogueT^S' eTT 

*s 1^ iJKS^SJS Neu "^^-° Vof. 4. ed. by Youd.rnTtirr te Tl fort 
25 1980. pp. 179-192. and Goldstein. Pharmacol. Rev, 18(1). 77 0986). revehv DBH inhibitors. The fonder 
Z*X Zf T* T {nW «t5il^h^p7»bic side' chain of size n^^^JSZ 
ring of DA, leading the authors to suggest that incorporation of a terminal hydroxyl groupen a ™o ScarbS 
side chain on a phenthylalamine analogue may yield potent inhibitors 
Known DBH inhibitors include: 

M B -~Jf? t!f ylpta)l?nic *** [see. Suda et aL. Chem. Pharm. BuIL 17. 2377 (1969) - Umezawa et aL 

^^i^T^r ' ^-^ 11 • 755 (1980) ; Ciaxton J3T7 

(b) BRL 8242 [See Claxton et aL. Bur J. Pharmacol. 37. 179 (1976)1: 
S - pj^ toida ^^b [See, HanfaTjj^ft 0973) ; Fuller et al. Adv. Enzyme Reoul.15. 

(d) substituted thioureas [See. Johnson et aL. J. Pharmacol. Exp. Ther. 168. 229 (1989)1 ; and 

tiaJ^SSVTtJS ISS8 - ft^y*TSSfc Bfophvs. Acta 64. 125 
„ %! &0dWn - Bi °P hY3 - ^ g. 21S ft9S2) ; Van D> Sdwrtrt^jf g^^ Exp. 
« Ther. 141. 74 (1863) ; Bloom. Ann. N.Y. Acad. Sd 107.878 /iQfi*}l 

afJtlS^TI "™P^ except benzyloxyamine and benzylhydrazine apparently owe their inhibitory 

to S££2S 22!? prc f 8rfies - ^ derivatives of imidazote-2-thiol are nSe^Lt. presumaWydLe 

l^ZSt, ° n , ** SUbStitUeflt BenzyloxyamineiS oenzylhydn^Je 

are phenethylalamine analogues which apprarentiy act as competitive inhibitors - ^ 

foj£- ^ZT^ *!? a T powds ' S» 2»- « Pannaco Ed. ScL 38. 260 (1980). report that other 
^cTJ^TZS. ^TZ^1 R in ^^^^^ acid, twice the 

oTSTS ^<orobutyl) picoOnic add. and others such as substituted amides 

oftusarfc aad and acKls and amides of 5-butyroylpfcolinic add. 5-aminopicoSnic add and S- 
hydraanopiconnic add, and derivatives thereof. 

andSSSJS ^^TX 2 Pt !f maCOto ^ ' 2- 171 *177 (1972) report that 5K3.4^bmrnobutyl)picolinic acid 
and5Hdlmemyld3miocarbamoy ^ 

IBupKxxtiide. S^n^Opiconnamine. is reported by Ehrreich et al.. "New Antihypertensive Drugs'. 
Spectrum Publications. 1976. pg. 409-432, to be a DBH inhibitor thaFhas-anti^yperter^ive^ity 
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Hn European Patent Application No. 125.033 (published November 14. 1984) a series of 1 -phenyl and 1- 
phenylalky (imidazole compounds having a mercapto or aflcyfthio group in the 2-posftion are disdosed. 
These compounds are described as having D6H Inhibiting activity. 

United States Patent No. 4.487. 761 describes several methylpyridine derivatives isolated from the 
fermentation broth of a strain of Streptovertjaltium . These compounds inhibit D8H activity. 

Unted Steles Patent No. 4332.331 describes various 1-benzy^amirwmeihyl imidazole derivatives that 
inhibit DBH activity and Includes pharmaceutical compositions containing these derivatives and methods of 
using these derivatives to inhibit DBH activity. 

Non-specific, often toxic effects to known DBH inhibitors have obviated clinical use of these com- 
pounds. Fusaric add. for example. Is hepatotaodc. See. for example, Teresawa et aU Japan. Or. J. 35 339 
(1971) and references cited therein. Presumably, the ptaoDnic add structure Interacts vrithTn"umber of 
metaJloprotetns enzymes non-spedficalfy to produce the observed side effects. 
\ 4 ^ ra,k y | substrtuted-1 £4-tnazole-3-thiols having the following structure have been synthesized pre- 



«*2>n 
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In which 

n is 0 and X is hydrogen. CH*. OCH3, OCHaCH* OCHzCH^CH*. Br CI. I CP* NO* or COOH, or 
combinations of the above; and 
n is 1 and X is hydrogen 

aA J??t Ch8fn - **** 7*138847* Chem. Abstr. 88:170043; Chem. Abstr. 67:38283; Chem. Abstr. 
94:65563; Chem. Abstr. 84:44070; Chem Abstr. 73:36594; Chem. Abstr. 89:215405. 

Certain 1-aralky^substrtuted-l A4..triazote-*-thiols also have been prepared previously. These known 
compounds indude compounds having the following formula: 



40 Ju Whid l^i S ° W 1 - ^ e 9 - Chem 74: *»10; Chem. Abstr. 74:111161; Chem. Abstr. 75:146214; 
Chem. Abstr. 7037729; Chem. Abstr. 79:66362; Chem. Abstr. 8054530. 

Absent from the above references disclosing the 4-araIkykaibstitut8d-1 A4-tnazo»e-3-thioJ and 1-aralkyl- 
substituted-1 A4-triazote-5-thio) compounds, however, is any suggestion that these compounds possess 
activity as dopamine-^hydroxylase inhibitors or are efficadous in the treatment of diseases, such as 

45 "VPartension. «" which reductions in dopamine-hydroxylase activity produce therapeutic benefits. These 
compounds have been employed as reagents in photographic and etectrorecording processes and analyt- 
ical methods. Also, some of these compounds have been used as fungicides, herbicides, and pesticides. 
Additionally, certain of these compounds were found to inhibit the growth on mice footpads "of leprosy- 
causing bacteria. 

so 

SUMMARY OF THE INVENTION 

The present invention resides in the discovery that DBH is inhibited by substituted 3-mercapto-4- 
ss aralkyl-5^(4-aikyk1-piperaznnyl)metoylhlZ4-triazote and substituted 3-aJkytthio-4-aralkyl-5-[(4-alkyH- 
piperaanyl)methyO-lA4-triazote compounds. These compounds are potent and produce prolonged DBH 
inhibition without significantly inhibiting cytochrome P«rconteining mixed function oxidases. 
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^^Pto^n Z yi^(4^y|-i -piperazinyQ^ethyO-l AVtrtaote; 

"WHW^ - Stated 3^0-4- 

DETAILED DESCRIPTtnw 0F THE INVENTION 

The presently Invented compounds that Inhibit DBH have the following formula: 

SR 

XT -6 




(I) 



in which: 
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55 



On CtaCgHa,.! wherein a Is 1*5, or any accessible combination thereof of up to 5 substituerrts; 

R and R* independently are hydrogen or C^alkyt and 
any pharmaceutical^ acceptable salt or hydrate thereof 

Ll=J 

— "W-Ilr^ by 
pubHshed references or can boSZi'^ benzaldehydes are known and described in 
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SdJH T^Tt^iS^Jl Pfepared ^ N-^P^'nes by processes such as shown in 
^^^J^X^^^ 8rekn ° Wnand d8Srtb8d h P"*** "*"«■ - « 

s alkvWoSoC ii^^Jl^T! 38 !" ROTm " a L ' Illustrates reaction of N- 

aS T^^Sj^^n^^^f 8 ' bUt ^ -V Cm alkyl ester of a nafeacetic 

SL?JS? /m ^ "5 e ^ nyl) 80811(5 aad alky) esters such as 2^4-methyM-piperazinyl) acetic add 

StoirSitT 1 ,? inert organic so^ such as lyTeSe^ydrofuran. 
vanouslower alkyl alcohols. oTmethytforrnamide. or, preferably, ethyl acetate 

»o iJ^ZS^IZ'ZSS^ h an «^ organic sofvent such as various 

^ ' t8trahydrofuran ' dfnethylformamide. preferably ethanol to yield acyl- 

compounds. CydizaMon of formula (D) compounds with an alcoholic base^STasTl^J iiTSZ 
Compounds of the invention in which R is C luaikvl are nmnamn h v om^i««^ «, ^ 
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SCHEME r 
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In preparing the presently invented compounds of Formula I. novel intermediate compounds of the 
following formula were synthesized: 



0 S 

1 II 

w ^CH 2 -ONH-NH-ONH- (CH 2 ) n 



10 



is 




in which 

~ ri?«! C llf^ CN " S0,NHi C00H ' 0H ' CH0 « C" CrWH. CFj, SO^H* 

or COjC^a,., wherein a is 1-5. or any accessible combination thereof of up to 5 substituents: 

x is hydrogen or Ci-» alkyl. 

^J^^TL aCC8PtablS ** addition ^ 01 compounds of the invention are formed with 
moderately strong organic or inorganic adds by methods known to the art For example, the base 

ti^?v!!l an ' n0 !r ,C K 0r *** 30 aque ° 0S misdbte ^ such as ethancf with isolation of 

« ,21. IZ . ,n m 8queous Usable solvent when the acid is soluble therein, such 

25 SfSl ! £ °^ f °T. W,th 816 (tesi,led ^ separatin 9 * isolated by removing the solvent 

J? m inc,oded in ^ invention are maleate. fumarate. lactate, oxalate, 

mefta^onate ethanesulfonate, benzenesutfonate. tartrate, citrate, hydrochloride. hydrobromide.^2 
phosphate, qulnate, and nitrate salts. * 

natriu^JdT^LJK^^ "!* ° BH ^ • 

30 ^^ on T^ n^^ 0 ^ 8, 80(1 vasod " a to' agents as well as antiulcerogenic and anti- 
P^nsonmn agents. List* m Table I are the compounds of the Invention and a potent reference compound 
«duded in application serial number 590.665 that were tested for in vitro DBH Inhibition by a^Xrd 
KTn-^L^S C T!f Jn °* tyram,ne to oct °P ami(19 i" «he £e^nce of DBH. J. J. Pisano. at al.. 
S^T7 Sf 5 ^.- S6&568 (1960) - 0ct °P amine was **ayed following sodium periodate oxWatton 
35 l^ 122 ^ by measurin 9 spectrophotometric absorbance at 330 nm. In Table I. inhibition is 
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Table I 



DBH_IC 50 P-450 IC 5Q 



Compound 



3 -mercapto - 4-b enzyl - 5 - 
[(4-raethyl-l -piperazinyl) - 
metl*yl]-l, 2, 4-triazole 
hydrochloride 

3-mercapto-4- ( 3-f luoro- 
benzyl) -5- [ ( 4-methyl-l- 
piperazinyl) methyl] -1, 2,4- 
triazole 

3-mercapto-4-(3 r 5-difluoro- 
benzyl) -5- [{4-methyl-l- 
piperazinyl) methyl] -1 , 2, 4- 
triazole 



9.0 x 10 -5 M 700 ]i M 



6.0 x 10~5m 375 u M 



5.0 x 10 -5 M 350 u M 



l-(3,5-difluorobenzyl) -2- 1.2 x 10" 6 M 12 uM 
mercapto imidazole 
25 (Reference Compound) 

The compounds fisted In Table L also were evaluated for their ability to inhibit cytochrome P450- 
depeodent mixed function oxidase catalyzed deethylation of ethoxycoumarin by the procedure of Greenlee 
and Fbland. J. Pharmacol Eg. Ther. , 205. 596-605 (1978). When compared to the reference compound. 
30 fte compounds of the invention also are potent DBH inhibitors but are from approximately 30 to 60-fold less 
potent as mixed function oxidase inhibitors. 

Further, spontaneously hypertensive rats were treated with a suspension or solution of 3-mecapto-4- 
ben2yf^(4-methyl^ .2,4-triazole or 3-mercapto-4^fluoroben^ - 

pipeiaziny l)-fnethyf>1 ,2.4-tria20ie at a dose of 50 mg/kg intraperitoneal^, and mean arterial Wood pressure 
35 was monitored for 260 minutes using indwelling cannuiae In the tail arteries. When compared to vehicle- 
treated controls, the animals treated with each of the compounds exhibited significant blood pressure 
reducfions within 30 minutes following treatment The maximal blood pressure reductions were approxi- 
mately 25 and 40 mmHg, respectively, for each of the administered compounds. 

The compounds of Formula I can be incorporated into convenient pharmaceutical dosage forms such as 
40 capsules, tablets, or injectable preparations. Solid or liquid pharmaceutical carriers can be employed. Solid 
carriers include, starch, lactose, calcium sulfate dihydrate, terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, and stearic acid. Liquid carriers include syrup, peanut oil. olive oil, saline, and 
water. Similarly, the carrier or diluent may include any prolonged release material, such as glyceryl 
monostearate or glyceryl distearate, alone or with a wax. The amount of solid carrier varies widely but 
45 prefefab>y ' ^ from about 25 mg to about 1 g per dosage unit When a liquid carrier is used, the 
preparation will be in foe form of a syrup, elixir, emulsion, soft gelatin capsule, sterile injectable liquid such 
as an ampoule, or an aqueous or nonaqueous Gqiid suspension. 

The pharmaceutical preparations are made following conventional techniques of a pharmaceutical 
chemist involving mixing, granulating and compressing, when necessary, for tablet forms, or mixing, filling, 
so and dissolving the ingrecfierrts, as appropriate, to give the desired oral or parenteral products. 

Doses of the present compounds of Formula I In a pharmaceutical dosage unit as described above will 
be an efficacious, nontoxic quantity selected from the range of 0.1-100 mg/kg of active compound, 
preferably 0,1-50 mg/kg. The selected dose is administered to a human patient in need of DBH inhibition 
from 1-6 times daily, orally, rectally. by Injection or continuously by infusion. Oral dosage units for human 
55 administration preferably contain from 1 to 500 mg of active compound. Parenteral administration, which 
uses tower dosages is preferred. Oral administration, at higher dosages, however, also can be used when 
safe and convenient for the patient 
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- The method of this invention of inhibiting OBH activity in mammals, including humans, comprises 
administering internally to a subject in need of such inhibition an effective DBH inhibiting amount of a 
compound of Formula I. 

The following examples are fflustrative of preparation of Formula I compounds. The examples are not 
intended to Omit the scope of the invention as defined hereinabove and as daimed below. 



EXAMPLE 1 

3-Mereaoto4-b enzy W(4^nethvM^pera2inv0methvlV1 ,2.4-triazola 

Methyl chloroacetate (&3 mL, 0.10 mote) was added to a solution of N-methyttfperazine (24.4. ml., 022 
fnoteyin ethyl acetate (140 ml) and the mixture was stirred for 17 hours. The reaction mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in methylene chloride- 
methanol (9:1) and purified by flash chromatography (silica) to give 2-(4-methyH-pipera2inyl)acetic acid, 
methyl ester as an oil (16.3 g, 95%). ~ 

A solution of 2-<4^nethyH-piperazinyl) acetic add. methyl ester (16.3 g., 0.0946 mole) and hydrazine 
monohydrate (7.0 ml. 0.142 mole) in ethanol (100 ml.) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether with cooling at -78- and the resulting solid 
was filtered. The product was triturated again with ether-ethyl acetate to give 2-{4-methyl-i-p)perazinyl) 
acetic acid, hydraade as a solid melting at 87-89'C (8.94 g„ 55%). 

A solution of 2H4-methyM-piperazinyi) acetic add, hydraade (2.58 g., 0.015 mole) and benzyl- 
isothiocyanate (2.0 ml., 0.015 mole) in ethanol (75 ml.) was refluxed for 1 hour. Addtional ben- 
zyfisothiocyanate < 1 * 5 mL > *» ***** and the solution was refluxed for 15 minutes. The solvent was 
removed under vacuum and residue was triturated with ether. The resulting solid was filtered and 
recrystallized from ethanol to give W4-methyM-piperazirylacety (4.56 
95%). 

Crude W4«nethyMi*perazinyla«ttf^^ was added to a solution of sodium 

ethoxide [from sodium (0.90 g.. 0.039 mote) in ethanol (100 mL)] and the solution was refluxed for 17 hours. 
The mixture was filtered and the solvent was removed under vacuum. The resulting oil was dissolved in 
water and the solution was acidified to pH 7 with 10% Ha The crude product was filtered and 
recrystalifeed from ethanol to give 3-mercapto-4-benzy l-5-[(4-meth yM -piperazinyi)-methyl)-1 ,2.4-triazole a 
solid melting at 223-225'C (3.0 g.. 76%). 

EXAMPLE 2 

3-Mercapto-4^fluorobercn ^ ,2,4-triazole 

A solution of 3-fluwoberuylamine (6.26 g., 0.05 mole) In ether (10 mL) was added dropwise to a 
solution of d^cyclohexykarbodiimide (10.3 g.. 0.05 mole) and carbon disulfide (80 ml.. 0.333 mole) m ether 
(60 ml.) at -5 to -10'C and the mixture was stirred for 17 hours at 25»C. The mixture was filtered, and the 
solvent was removed under vacuum. The resulting oil was dissolved in hexane-ethyl acetate (19:1). filtered 
and the solvent removed under vacuum. The oil was then dissolved in hexane-ethyt acetate (9.1) and 
purified by flash chromatography (silica) to give 3-fluorobenzyiisothlocyanate as an oil (au g„ 97%). 

A solution of 2-(4-methyH-piperazinyl) acetic acid, hydraade (258 g.. 0.015 mole) and 3-fluoroben- 
zylisothfocyanate [ZS2 g.. 0.015 mole) in ethanol (30 mL) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether and the resulting solid was filtered and 
reaysteJfeed from ethyl acetate to give 3^ercaptr>4-{3-fluoroben 2 y^)-^(4-mefhy^1 -piperaziny))methylh 
1A4Hnazoteasasdklmeltingat1795.1805*C(25pg,48%): 
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EXAMPLE 3 

3»Mercapto^,5Hiifh^^ mflth vl)-1,2.4-trtazD^ 

5 A mixture of 3£^uorob*izonitrile (13.9 g., 0.10 mote) In methanol [(140 ml), saturated with 
ammonia} and Raney nickel was shaken under hydrogen (50 psi.) for 1.5 hours and the solution was 
decanted from the catalyst The solution was filtered, evaporated to an oil, and dissolved In ethyl acetate. 
The ethyl acetate solution was extracted twice wfth 1N HQ (75 ml.) and the aqueous solution was washed 
once with ethyl acetate, made basic with 10% socfium hydroxide, and extracted with three portions of ethyl 

io acetate (100 mL). The ethyl acetate solution was washed with water and brine, dried, and the solvent 
removed under vacuum. The residue was diluted wfth ether, filtered, and the solvent was removed under 
vacuum to give 3,5-<^uorobenzyiamIne as an ofl (1 1 .7 g. f 82%). 

A- solution of 3.5KfifIuorobenzylamine (11.6 0.081 mole) in ether (20 ml.) was added dropwise to a 
solution of dicyciohexyicartx)dnmide (16.7 g. k 0.081 mole) and carbon disulfide (32.4 ml., 0339 mole) in 

75 ether (100 ml.) at -5 to -10«C. and the mixture was stirred for 17 hours at 25'C. The mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in hexane-ether (19:1), filtered, 
andthe solvent removed under vacuum. The oil was then dssolved in hexane and purified by flash 
chromatography (silica) to give 3^muorobenzyfisothiocyanate as an oil (5.40 g., 36%). 

A solution of 2-(4-methyH-piperazinyO acetic acid, hydrazide (3.44 g., 0.020 mole) and 3,5-cfifluoroben- 

20 zyBsothiocyanate (3.70 g.. 0.020 mole) in ethanol (40 mL) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ethyl acetate-ether and the resulting solid was 
filtered and recrystalOzed twice from ethanol to give 3-mercapto-4«3. Wifluorobenrylh^methyM- 
Piperazinyl)methyl}-1 ,2,4-triazole as a solid melting at 200-201 *C (4.60 g.. 68%). 

25 

EXAMPLE 4 

34^yfthi(>4^en2yK5^(4^ethvM -pioerazmylHnethvrVI A4-triazole 

so The reaction of 3-mercapto-44»nzyl-5^^ prepared as in Ex- 

ample 1 with methyl iodide and socfium methoxide in methanol by standard techniques yields 3-methylthlo- 
4-benzy^(4^ethyh1^pera2inyf)methyf}.1 ,2,4-triazole. 



3S EXAMPLE 5 

3-Menapto^^phenvl propyl)^4-methvl-1^ ,2.4-triazole 

The process of Example 1 wherein berttyiisothiocyanate is replaced by 3-phenylpropyl-isothiocyanate 
40 yields 3^ercapto-4-<3i)heny^ 



EXAMPLE 6 

45 frMercapto^a^ethoxvben zyl .2.4-triazole 

The process of Example 1 wherein benzyDsothiocyanate is replaced by 3-methoxybenzylisqthiocyanate 
yields 3^erc^ta^3-metrK^ber^ * ' 



EXAMPLE 7 

3-Merc^to-4^yttoxvb ere ,2.4-triazole 

Reaction according to standard procedures of boron tribromide (40% BBr 3 in methylene chloride) with 
3^ercaptcnH3^mrt^^ in m6thytene chloride 

yields 3^ercapto^(3*ydroxyber^^ ,2,4-triazole. 
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EXAMPLE 8 

34fercapto-4-benzy W(4>propyhl-ptpera2inylHnethyl}-1 a^triazole 

The process of Example 1 wherein N-methylpiperazine Is replaced by N-propylpiperazine yields 3- 
mercarjto-4^)enzyl^4i>r^^ 



EXAMPLE 9 

The process of Example 1 wherein benzyOsothkxyanate Is replaced by 3-bron^ben2yllsomiocyanale 
yields 3™ercaptD^3-bromoben^^ 2.4-tfazole. 



is EXAMPLE 10 

The process of Example 1 wherein benzyOsothiocyanate j S replaced by 3-ethylberuyBsotnjocyanate 
yields 3^ercapto-4-<3^ylbenzyl)-5H(4^e% 

2D 

EXAMPLE 11 

The process of Example 1 wherein benzylisothiocyanate is replaced by 3-cyanobenzyiisothiocyanate 
yields 3-mercapto4-{3^yanobenzyl>-5H(4-methyH -piperazjnyl)methyf}-1 ,2.4-triazole. 

25 

EXAMPLE 12 

The process of Example 1 wherein benzyfisothiocyanate is replaced by 3-acetoxy benzyl isothtocyanate 
30 yields 3^wcaptcnH3-acetoxyben^ 



EXAMPLE 13 

The process of Example 1 wherein benzyBsothlocyanate is replaced by 3-trifluoromethylben- 

zyfisothiocyanate yields 3HT>ercapto-H3-trrnuororne%lberizyl 
triazole. 



40 EXAMPLE 14 

The process of Example 1 wherein benzylisothiocyanate is replaced by 4-nitrobenzytisothiocyanate 
yields 3-rnercapto^4^itrobenzyIh5-K^ 



EXAMPLE 15 

The process of Example 1 wherein benzfisothlocyanate is replaced by 4-hydroxymethylben- 

zyfisothiocyanate yields 3^erc»pto^4*ydrGxyme%lben^ ,2,4- 
60 triazole. 



55 
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EXAMPLE 16 



5 



An oral dosage form for administering the presently Invented compounds is produced by screening, 
mixing, and filling into hard gelatin capsules the ingredients in the proportions shown in Table III. below. 



Table III 



JO 



75 



Ingredients Amounts 

3-Mercapto-4-benzyl-5- [ ( 4-methyl-l- 50 rag 

piperazinyl ) methyl ] -1,2, 4- tr iazole 



magnesium stearate 
lactose 



5 rag 
75 mg 



20 



EXAMPLE 17 



The sucrose, calcium sulfate dihydrate, and Formula I compound shown in Table IV below, are mixed 
25 and granulated in the proportions shown with a 10% gelatin solution. The wet granules are screened, dried, 
mixed with the starch, talc and stearic add. screened and compressed into a tablet 



30 



Table IV 



Ingredients Amounts 



3s 3-Mercapto-4-(3-fluorobenzyl)-5-[<4- loo mg 

methyl-l-piperazinyl ) methyl] - 
1/2,4-tr iazole 

calcium sulfate dihydrate 150 mg 



sucrose 

starch 

talc 

stearic acid 



20 mg 
10 mg 
5 mg 
3 mg 



so EXAMPLE 18 



3-Mercapto^3,5-<iffluorob^ hydrochloride. 75 mg. 

is cfispursed in 25 ml of normal saline to prepare an injectable preparation. 

White the preferred embodiments of the invention are illustrated by the above, it is to be understood 
65 that the invention is not limited to the precise Instructions herein disclosed and that the right to all 
modifications coming within the scope of the following claims is reserved. 
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Claims 

1. A compound of formula (I) : 



70 



75 





(I) 



20 



In which 

X is H. F, CI. Br. I C 1a4 aflcyi, CN, NO* SOzNHz. COOH. OH, CHO. C^alkoxy. CHjOH, CFi SOjCHj, SOaCFj. 
or C02C a H2>*i wherein a Is 1-5, or any accessible combination thereof of up to 5 substrtuents: 
n Is 0.5; 

R and R' independently ere H or C^aHcyl, or any pharrnaceuticaJly acceptable salt or hydrate thereof. 

2. A compound according to claim 1 that is 3^ercapto-4^>enzy!^(^ 
1 ,2,4-triazole. 3^ercaptcnH3-fluoroben2yl^^ or 3-mercapto- 

4-0,5-difluorobenzyl^(4-methyM -pipera2inyl)-methyl}-1 ,2,4-triazoie. 
25 3. A pharmaceutical composition comprising a compound of formula (I) as defined in claim 1 or any 
pharrnaceuticaJly acceptable salt or hydrate thereof and a suitable pharmaceutical carrier. 

4. A composition according to claim 3 in which the compound formula (I) is 3-mercapto-4-benzyt-5-{(4- 
methyl-1-ptperazinyr)methyi3-l ,2.4-triazole, 3-mercapto-4^uorober^>^(4^e%h1 -piperazinyl)methyi> 
1,2.4-triazole. or 3-mertapto-4^3,5^flu^ or a 

30 pharmaceutical^ acceptable salt of hydrate thereof. 

5. A compound of formula (IV) : 



O 



ir 2 



«C-NH-NH-l!.NH-(CH 2 ) -ft ^\ 

o v : 



^ {IV) 

in which X. R' and n are as defined In claim 1. 

6. A process for preparing compounds of formula (I) as defined in claim 1 that comprises reacting a 
<5 compound of formula fll): 

CH CONHNH 

2 2 " 



50 



55 



I 



o 



(II) 



wherein R' is as defined in claim 1 with a compound of formula (III): 
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^\.(CH 2 ) n -N=.C=S 



(III) 



wherein X and n are as defined in claim 1, 
to form an intermediate of formula (IV) : 



70 



16 



S 



Q 



C^-C-NH-NH-C-NH- ( CHg ) 



■-a, 



(IV) 



H 1 

W HH^^Z^l " ** 88 d6fined indaini1 ' fonowed * cyclfealion to form a compound of formula (1) and 
optionally thereafter : 

mT^^^^ 60, ^k** *» «^POund of formula (0 so formed to prepare a compound of formula 
(I) in which R is C i^alkyi; 

• forming a pharmaceutical^ acceptable salt or hydrate thereof. 

25 7 * A process for preparing compounds of formula (I) as defined in datm 1 that comprises cyclisatfon of 
a compound of the formula (IV) : 



30 



N 

CD 

N 



o s 
It II 

CH -C-NH-NH-C-NH- ( CH ) 




(IV) 



R' 

wherein X. R* and n are as defined in claim 1 and optionally thereafter 

40 m^Ll iS o h ? fd ^f >98 2' alky,afin 9 *™ ^Pound of formula (I) so formed to prepare a compound of formula 
(I) m which R is Ci-«aBcyl; 

• forming a pharmaceutically acceptable salt or hydrate thereof. 

8. A compound according to claim 1 for use as a therapeutic agent 

9. A compound according to daim 1 for use as a dopamine-jHiydroxylase inhibitor 
45 10. A compound according to claim 1 for use in the treatment of hypertension. 



50 



55 
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Claims for the following Contracting States : AT and ES 
1. A process for preparing compounds of formula (I): 



10 




(I) 



ts . 
in w^iich : . 

X is H. F, a. Br, I, C ,.«aikyl. CN, NO* SOjNHt COOH, OH. ataxy. ChfeOH, CF* SOjCH* SO2CF3. or 
COtC^m wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 
20 n is 0-5; 

R and R' independently ar H or d-«alkyl f or any pharmaceutically acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 



25 



CH o C0NHNH o 

! 2 2 



30 



0 

N 



(ID 



wherein R' is as defined for a compound of formula (I) with a compound of formula (III): 




(CH_) -N=C=S 
2 n 



(HI) 



wherein X and n are as defined above, 
to form an intermediateof formula (IV) : 



45 



60 



55 



S 



6 



CH 2 -C-NH-NH-C-NH- (CH 2 ) 



■-a, 



(IV) 



wherein X, R' and n are as defined for a compound of formula (I) followed by cydisation to form a 
compound of formula (I) and optionally thereafter 

0 when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of formula 
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10 



15 



(Dln-»hichRfeC.«alkyl; 

• forming a pharmaceutically acceptable salt or hydrate thereof. 

2. A process for preparing compounds of formula (I) as defined in claim 1 that comprises cycflsatton of 
a compound of the formula (IV) : 

O S 
II II 
CI^-C-NH-NH-C-NH- (CH^ 

(IV) 





wherein X, R and n are as defined in claim 1, and optionally thereafter: 

^T he !LH hyd ^ 9efl, aikylatin9 ** compound of formula (I) so formed to prepare a compound of formula 
(l) in which R.is Ct^alkyl; 

x ' Arming a pharmaceutically acceptable salt or hydrate thereof. 

3. A process according to either dalm 1 or 2 in which cydisation is carried out In the presence of a Ci 
jalkanol. 

4. A process according to claim 3 In which the C,^ aOcanol Is ethanol. 

5. A process according to either claim 1 or 2 in which the cycisation of a compound of formula (IV) is 
a earned out in the presence of an atoohoBc base. 

process according to claim 5 in which the alcoholic base is C^alkoxide In the corresponding c,. 

7. A process according to claim 6 in which'the c,.«alkoxide in the corresponding C aOcanol is sodium 
ethowde in ethanol. 

so a A ^ ocess ** P«»paring compounds of formula (IV) as defined In daim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1. with a compound of formula (III) as defined in daim 1 
*~_ 8 ', ^H^ 6 ^ accordin 9 to claim 8 in which reaction of a compound of formula 00 with a compound of 
formula (III) is carried out in the presence of an inert organic solvent * 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
35 ^^^^y/*1^perazirryf)methyl>l^.4^ole. 3^ercapto-H3^luo ro ben2yl).5H(4-methyl-1- 

S^ote" 4 " WaZ ° te " 3 " mefCaptcM -^^ 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound of formula (I) as defined in claim 1 and a pharmaceutically acceptable carrier 

40 12 A pharmaceutical composition according to claim 11 in which the compound of formula (I) is: 3- 
mercapto-4^^(4HTwth^ 3^nerx^o^fluoroben2yj>6H(4- 



50 



55 



16 



0261 804 

Claims for the following Contracting State GR 

1. A process for preparing compounds of formula (I): 

s 



SR 



TO 




w 

75 

in which : 

X is H. F, CI. Br. i. C^aikyl. CN. NO* SOzNH* COOH. OH. CHO. Ci^alkoxy. CHzOH. CFj SO2CH3. SQ2CF3, 
or COaCH^, wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 
& n is 0-5; 

R and R' independently are H or C i^alkyl. or any pharmaceuticaliy acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 

CH CONHNH 
26 I 2 2 



30 




(ID 



wherein FT is as defined for a compound of formula 0) with a compound of formula (III): 

35 




(III) 



wherein X and n are as defined above, 
to form an intermediate of formula (IV) : 

45 



60 




(IV) 



wherein X. R' and n are as defined for a compound of formula (i) followed by cyclisation to form a 
compound of formula (I) and optionally thereafter 
when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of a 

17 



0 261 804 



5 



70 



IS 



20 



30 



40 



fcmuJa (!) in which R is C i^aikyf; 

■ forming a pharmaceuticaUy acceptable salt or hydrate thereof. 

2. A process for preparing compounds of fortnula (1) as defined in daim 1 that comprises cydisation of 
a compound of the formula (IV) : 

O S j . 

^> CH -LnH-NH-C-NH- (CH 0 ) —// \V 

• - < 

wherein X, FT and n are as defined in claim 1, and optionally thereafter : 

• when R is hydrogen, alkylating the compound of formula (i) so formed to pfrepare a compound of formula 
(I) in which R is C-eaDcyt 

• forming a pharmaceutical^ acceptable salt or hydrate thereof. 

3. A process according to either claim 1 or 2 in which cydisation is carried out in the presence of a C 
4alkanoi. 

4. A process according to claim 3 in which the C-i aikanoi is ethanol. 

5. A process according to either claim 1 or 2 in which the cydisation of a compound of formula (IV) is 
carried out in the presence of an ateohofic base. 

6. A process according to claim 5 in which the alcoholic base is Ci^aJkoxide in the corresponding d 
jalkanoL 

7. A process according to claim 6 in which the C^alkoxide in the corresponding C i^alkanoi is sodium 
ethoxide in ethand. 

a A process for preparing compounds of formula (IV) as defined in claim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1, with a compound of formula (110 as defined in claim 1. 

9. A process according to dalm 8 in which reaction of a compound of formula (II) with a compound of 
formula (III) is carried out in the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
benzyh5-{(4-methyi-1 -piperaany l)methy!]-1 A-Hriazole, 3-mercapto-4-<3-fluo^ 
pfperazinyOmethyO-1 £4-triazole or 3-mercapto^3-5<fiflu<m5berizyl^ 

1,2,4-triazoie. 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound W formula (I) as defined in daim 1 and a pharmaceutical acceptable carrier. 

12. A pharmaceutical composition according to daim 11 in which the compound of formula (I) is: ^ 
mercapto-4-benzyl-5^^ 3HT>ercapto-4^ffcKXOben^ 
methyM^perazinyl)methyn r 1A4^ria20le or 3-mercaptc-4H3-5^fiuoroben2yl^ 
methyl>1A4-triazole. 

13. A compound of formula (IV) as defined in daim 2. 
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